Tolerance to the anhedonic effects of lipopolysaccharide is associated with changes in syntaxin immunoreactivity in the nucleus accumbens.
The bacterial endotoxin lipopolysaccharide (LPS) produces a host of effects in mammals known collectively as 'sickness' behaviours. Acute treatment with LPS also results in a loss of hedonic capacity in rodents that can be measured by changes in responding for reinforcing electrical stimulation of the lateral hypothalamus. In contrast, repeated exposure to LPS typically leads to the development of tolerance to many of the physiological and behavioural effects of endotoxin, although the effect of chronic treatment with LPS on anhedonia remains unknown. In the present experiment, rats were trained to respond on an ascending-series current-intensity intracranial self-stimulation (ICSS) protocol, and were then treated with either acute or sub-chronic LPS (100 microg). Compared to vehicle-treated subjects, acute exposure to LPS induced a dramatic loss of ICSS responding; however, with repeated exposure to LPS, rats developed a behavioural tolerance to its anhedonic effects. To investigate a potential molecular substrate for the anhedonic effects of LPS, quantitative immunohistochemistry was used to measure levels of the synaptic proteins syntaxin, SNAP-25 and synaptophysin in the dorsal and ventral striatum of rats treated acutely and sub-chronically with LPS. A single injection of LPS produced a significant decrease in syntaxin immunoreactivity in the nucleus accumbens core and shell, while similar treatment in chronically treated rats that displayed behavioural tolerance had no effect. These results demonstrate a novel molecular substrate for the effects of LPS, and imply that the underlying physiology of the transient anhedonic effects of LPS may differ from that involved in chronic psychiatric disorders in humans.